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SITE IDENTIFIéATION:(lNDEPENDENT HILL, VIRGINIA

AZIMUTH FROM EARTH STATION: [17.1 DEGREES
DISTANCE FROM EARTH STATION: 10.86 MILES
HEIGHT OF OBSTACLE: 130 . FEET

(above ground)

FIGURE: | PATH SURVEY PHOTOGRAPHS
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SITE IDENTIFICATION: 1INDEPENDENT HILL, VIRGINIA

TERRESTRIAL PATH: DAMASCUS - GERMANTOWN

AZIMUTH FROM EARTH STATION: 17.1 - DEGREES

DISTANCE FROM EARTH STATION: 0.36 MILES
|

HEIGHT OF OBSTACLE: |40 FEET

(above ground)

FIGURE: 2 PATH SURVEY PHOTOGRAPHS
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TREIRIIZITX

PATHLOSS CALCULATION

27 INDEPENDENDAMASCUS 38 37 34 77 27 23 39 206 48 77 18 18
( 6000.00 MHZ)

’ SITE 1 SITE 2
ANTENNA CENTER AGL...... 32.00 FT 9.75 M 320.00 FT 97 .54
SITE ELEVATION AMSL..... 400.00 FT 121.92 M 880.00 FT 268,22
ANTENNA CENTER AMSL..... 432,00 FT 131.67 M 1200.068 FT 365.76
EFFECTIVE ANTENNA HT.... 33.56 FT 16.23 M 783.88 FT 238.93
HORIZON DISTANCE...cees.. p.85 MI 1.37 KM 37.15 MI 59.79
HORIZON ELEVATION AMSL.. 439,17 FT 133.86 M 450.00 FT 137.16
HORIZON ANGLE:eeeeoeosss p.09 DG 1.52 MR -0.42 DG -7.34
RAY CROSSOVER ANGLE..... 2.23 DG 4,83 MR
TERRAIN DELTA HT.ceeeeoe 211.46 FT 64.45 M
PATHLENGTH . coeooeoevooee 52.01 MI 83.71 KM

FREQUENCY . eveoocsceesese. 6000.00 MHZ

FREE SPACE PATH LOSS.... 146.49 DB

K FACTOR (INPUT)eecevses 1.33 (K)

RADIO CLIMATIC ZONE.....ONE 6 CONTINENTAL TEMPERATE

TYPE OF PATH.eeeeeoes...DIFFRACTION OVER TWO ISOLATED OBSTACLES

LOSSES L-FSPL SIGMA CONTROLLING PROPOGATION MODE
168.49 DB 22,00 DB 3.61 DB 20. % DIFFRACTION
162.02 DB 15.53 DB 3.89 DB 1. % DIFFRACTION
168.13 DB 13.64 DB 4.13 DB .1 % DIFFRACTION
158.82 DB 12.34 DB 4,31 DB .01 % DIFFRACTION
157.35 DB 16.87 DB 4.54 DB .0825 % DIFFRACTION
156.81 DB 16.33 DB 4.63 DB .001 % DIFFRACTION
K=INF. K=1.33 _ K=INF. K=1.33
DIST ELEV OBST CLRNCE CLRNCE DIST ELEV OBST CLRNCE CLRNCE
(MI) (FT) (FT) (FT) (FT) (MI) (FT) (FT) (FT) (FT)
.00 400. 32. 2. g. 21.24 400. 2. 346. 19.
0.05 400. g. 33. 31. 21.28 400. 0. 346. 19.
B.27 390. 0. 46 . 39. 23.31 399. 6. 377. 43.
.36 390. 40. 7. -2. 23.51 367. g. 412. 77 .
f.42 400. g. 38. 27. 24.71 315. g. 482, 145.
.43 410, g. 28. 17. 26 .83 349. 2. 479. 141.
.50 419. 0. 29. 17. 27 .53 397. 0. 441. 104.
0.86 419. 3. 5. -17. 27 .90 348. 2. 496. 164.
8.90 415. g. 30. 7. 29.23 295, g. 569. 236.
1.00 390. g. 57. 31. ’ 31.21 290. g. 603. 278.
1.12 380. 30. 39. 19. 32.24 299, g. 609. 290.
1.68 400. 2. 57. 15. 32.62 369. 0. 605. 288.
1.86 400. 2. 60. 13. 34.56 390. g. 552. 251.
2.28 390. a. 76 . 19. 34.93 398. f. 550. 251.
3.00 380. 2. 96 . 23. 35.93 400. p. 562. 273.
3.39 349. g. 133. 51. 37.62 399. 2. 588. 318.
3.75 325. 2. 162. 72. 38.90 398. 0. 608. 353.
4.51 249. 6. 250. 142. 39.40 459. 0. 564. 315.
6.71 249. 0. 282, 130. 41 .26 486. 0. 555. 333.
7.82 299. g. 249. 76. 42.29 600. 2. 456. 251.
7.87 291. . 257. 84. 42 .42 553. 8. 505. 302.
19.06 291. g. 290. 79. 44 .61 588. 2. 583. 338.
16.35 299. 6. 286. 70. 45.73 651. 2. 456. 312,
11.84 304. 8. 383. 65. 46 .64 749. 2. 372. 246.
13.41 356. g. 274. 15. 47 .80 800. g. 338. 237.
14.53 406 . 2. 241. -32. 48.08 808@. g. 342. 248.
14.86 450. g. 201. -75. 50.19 714. 0. 459. 413.
16 .77 449. g. 231. -65. 51.06 762. 8. 424, .400.
17 .64 449. 2. 243. -60. 51.81 849. 0. 348. 343.
18.88 449. 0. 262, -51. 52.01 880 . 320. -0. -8.
19.25 399. g. 317. -2,
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SITE IDENTIFICATION: llNDEPENDENT HILL, VIRGINIA

I[FT. BELVOIR #2 - QUANTICO
TERRESTRIAL PATH: ANDREWS AFB - FT. BELVOIR

AZIMUTH FROM EARTH STATION: i‘géjg  DEGREES
DISTANCE FROM EARTH STATION: 1.1 MILES
HEIGHT OF OBSTACLE: 135 - FEET
(above ground)

\
FIGURE: 3B PATH SURVEY PHOTOGRAPHS
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SITE IDENTIFIGATION: |INDEPENDENT HILL, VIRGINIA

|FT. BELVOIR #2 - QUANTICO
TERRESTRIAL PATH: ANDREWS AFB - FT. BELVOIR

1 67.3 : -
AZIMUTH FROM EARTH STATION: 166.9 DEGREES
DISTANCE FROM EARTH STATION: 1.2 MILES
HEIGHT OF OBSTACLE: .86 - FEET

(above ground)

FIGURE: & PATH SURVEY PHOTOGRAPHS

-
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PATHLOSS CALCULATION

17INDEPENDENFT BELVOIR 2 38 37 34 77 27 23 38 43 39 77 8 44
( 6000.00 MHZ)

. SITE 1 SITE 2
ANTENNA CENTER AGL..ees 32.00 FT 9.75 M 270.00 FT 82.30
SITE ELEVATION AMSL..... 400.00 FT 121.92 M 130.96 FT 39.62
ANTENNA CENTER AMSL..... 432,08 FT 131.67 M 400.00 FT 121.92
EFFECTIVE ANTENNA HT.... 35.65 FT 10.87 M 270.08 FT 82.30
HORIZON DISTANCE...¢e... 1.15 MI 1.85 KM 17.10 MI 27 .52
HORIZON ELEVATION AMSL.. 432.67 FT 131.88 M 433.34 FT 132.068
HORIZON ANGLE.¢ceeocooss p.00 DG 6.00 MR -0.07 DG -1.25
RAY CROSSOVER ANGLE..... .13 DG 2.20 MR
TERRAIN DELTA HTeeeoooss 76.68 FT 21.52 M
PATHLENGTH.:eeeeooeccosne 18.20 MI 29.30 KM

FREQUENCY,eeeseesoeceese 6000.00 MHZ

FREE SPACE PATH LOSS.... 137.37 DB

K FACTOR (INPUT).ecocese 1.33 (K)

RADIO CLIMATIC ZONE.....ONE 6 CONTINENTAL TEMPERATE

TYPE OF PATH.eeesessese.KNIFE EDGE DIFFRACTION (SINGLE OBSTACLE)

LOSSES L=FSPL SIGMA CONTROLLING PROPOGATION MODE

142.98 DB 5.62 DB 3.58 DB 20, % DIFFRACTION

139.38 DB 1.93 DB 3.68 DB 1. % DIFFRACTION

138.28 DB #.91 DB 3.77 DB .1 % DIFFRACTION

137.58 DB g.21 DB 3.84 DB .01 - % DIFFRACTION

136.79 DB -0.58 DB 3.93 DB 0825 % DIFFRACTION

136.50 DB -0.87 DB 3.96 DB 001 % DIFFRACTION

K=INF. K=1.33 ‘ K=INF. K=1.33

DIST ELEV OBST CLRNCE CLRNCE DIST ELEV OBST CLRNCE CLRNCE
(MI) (FT) (ET) _(FT) (FT) {MI) (FT) (FT) _(FT) (FT)_
g.00 400. 32, g. 0. 8.67 249, 8. 168. 126.
g.04 400. g. 32, 32, 9.40 249. . 166. 125.
g.85 359. 2. 71. 64. 9.49 215. g. 200. 159.
1.11 400. 35. -5. -14. 10.26 218. g. 196. 155.
1.28 390. 35. 5. -6. 19.38 250. g. 164. 123.
1.41 380. g. 58. 38. 19.94 250. 2. 163. 123.
1.94 395. g. 34. 18. 11.45 200. g. 212. 173.
2.01 360. g. 68. 52. 11.97 200. g. 211. 174.
2.18 345. 2. 83. 66 . 12.26 200. g. 210. 174.
2.99 331. g. 96. 73. ’ 12,73 199. g. 211. 176.
3.42 349. 2. 77. 52. 12.86 165. g. 244, 219.
3.59 358. 2. 76 . 49. 13.55 124, 2. 284. 253.
4.00 378. g. 55. 27. 13.72 101. g. 307. 276.
4.190 380. 2. 45, l6. 14.53 49, g. 357. 331.
4.23 380. 2. 45. 15. 14.96 87. g. 319. 294,
4.53 350. 0. 74. 43. 15.38 149, . 256. 234,
4.79 350. 2. 74. 41. 15.43 159. g. 255, 233.
5.56 349. g. 73. 38. 15.90 70. . 334. 316.
5.60 329. g. 93. 58. 16 .41 49. e. 354. 339.
6.15 321. g. 100. 63. 17.85 99. g. 303. 293.
6.84 299, g. 121. 82. 17.39 158. g. 251. 244,
7.18 349. 2. 70. 31. 17.91 132. 2. 269. 266 .
7.48 349. g. 708. 30. 18.03 123. 0. 277. 276.
7.78 299. 2. 119. 79. 18.2¢0 130. 270. -0. -0.
8.55 249. . °168. 127.
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PATHLOSS CALCULATION
1 INDEPENDENANDREWS AFB 38 37 34 77 27 23 38 48 56 76 53 18
( 6000.00 MHZ)
SITE 2
ANTENNA CENTER AGL...... 32.00 FT 9.75 M 159.08 FT 48.46 M
SITE ELEVATION AMSL..... AP00.00 FT 121.92 M 263.00 FT 86.16 M
ANTENNA CENTER AMSL..... 432.008 FT 131.67 M 422 .00 FT 128.63 M
EFFECTIVE ANTENNA HT.... 43,85 FT 13.37 M 159.08 FT 48.46 M
HORIZON DISTANCE. ccovsss 1.18 MI 1.77 KM 32,10 MI 51.66 KM
HORIZON ELEVATION AMSL.. 435.00 FT 132.59 M 435,00 FT 132.59 M
HORIZON ANGLE.eeeecoecse g.02 DG .41 MR -8.17 DG -2.96 MR
RAY CROSSOVER ANGLE..... 9.22 DG 3.76 MR
TERRAIN DELTA HT.eeoeoas 151.58 FT 46 .20 M
PATHLENGTH ¢eeeovoavaascss 33.32 MI 53.62 KM
FREQUENCY e v eoeoocsseeess 6000.00 MHZ
FREE SPACE PATH LOSS.... 142.62 DB
K FACTOR (INPUT) eevaasse 1.33 (K)
RADIO CLIMATIC ZONE.....ONE 6 CONTINENTAL TEMPERATE
TYPE OF PATH.veeeoooeoes DIFFRACTION OVER A SINGLE ROUNDED OBSTACLE
LOSSES L=-FSPL SIGMA CONTROLLING PROPOGATION MODE
152.08 DB 9.46 DB 3.61 DB 20. % DIFFRACTION
145.60 DB 2.99 DB 3.89 DB 1. % DIFFRACTION
143.72 DB 1.1¢ DB 4.13 DB .1 $ DIFFRACTION
142.41 DB -9.20 DB 4.31 DB .01 % DIFFRACTION
149.94 DB -1.67 DB 4.54 DB .0025 % DIFFRACTION
149.40 DB -2.22 DB 4.63 DB .00l % DIFFRACTION
K=INF. K=1.33 . K=INF. K=1.33
DIST ELEV OBST CLRNCE CLRNCE DIST ELEV OBST CLRNCE CLRNCE
(MI) (FT) (FT) (FT) (FT) (MI) (FT) (FT) _ (FT) (FT)
0.00 400 . 32. 2. g. 15.26 149, 0. 278. 141.
g.04 400. g. 32. 31. 15.39 135, 8. 292, 154.
0.09 387. g. 45, 44, 16.89 59. g. 368. 229,
1.18 400. 35. -3. -21. 17.44 15@. B. 277. 138.
1.22 400, 35. -3. -23. 17 .87 146. g. 281. 143.
1.46 399. a. 33. 9. 18.30 1l6. g. 311. 173.
1.83 380. 0. 51. 23. 19.29 48, 2. 378. 243,
1.94 400. g. 31. 1. 19.80 36. g. 390. 256.
2.06 365. g. 66. 34. 21.17 47 . d. 379. 250.
2.96 323. a. 108. 63. 21.77 47. g. 378. 253,
3.69 349, a. 82. 27. 22.63 60. g. 365. 244.
3.94 350. g. 8l. 23. 22.97 175. a. 250. 131.
4,10 380. 0. 51. -9, 23.87 1g0. g. 325. 212.
4.25 370. g. 61. -1. 24.64 a. g. 425, 318.
4.80 350. g. 8l. 12, 25.54 99, 2. 325. 226.
5.57 349. a. 8l. 4, 26.27 1508. a. 274. 182.
6.21 349. g. 8l. -3. 26 .66 158. g. 274. 185.
7.29 354. a. 8d. -15. 27.04 108. B. 324. 239.
7.41 350. a. 80 . -16. 28.20 100. g. 324. 251.
8.10 253. g. 177. 74. 28.76 183. 9. 240. 175.
9.47 249, g. 180. 67. 29.49 2080. g. 223. 167.
9.56 219. 6. 210. 97. 36.18 2549. g. 173. 126.
16.89 250. 8. 179. 57. 36.74 249. g. 174. 134.
11.70 202. g. 226. 100. 31.69 2580. 2. 172. 147.
11.83 282, B. 226. 99. 32.54 250. g. 172. l60.
12.99 199. g. 229. 97. 33.28 248. g. 174. 173.
13.46 150. g. 278. 144. 33.32 263. 159. -0. -g.
14.61 51. a. 377. 240.
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1INDEPENDENANDREWS AFB

( 6000.08 MHZ)

ANTENNA CENTER AGL......
SITE ELEVATION AMSL.....
ANTENNA CENTER AMSL.....
EFFECTIVE ANTENNA HT....

HORIZON DISTANCE..e...

HORIZON ELEVATION AMSL..
HORIZON ANGLE.:eocoosess
RAY CROSSOVER ANGLE.....
TERRAIN DELTA HTeoeeeeees
PATHLENGTH .coeeeococoses
FREQUENCY,cccocoooecsccse
FREE SPACE PATH LOSS....
(INPUT)..I..C..
RADIO CLIMATIC ZONE.....ONE 6 CONTINENTAL TEMPERATE

K FACTOR

TYPE OF PATH.eceeeeoess

PATHLOSS CALCULATION
38 37 34 77 27 23
SITE 1
32.00 FT 8.75 M
400.08 FT 121.92 M
432.00 FT 131.67 M
43.85 FT 13.37 M
1.19 MI 1.77 KM
435.00 FT 132.59 M
9.02 DG p.41 MR
g.22 DG 3.76 MR
151.58 FT 46 .20 M
33.32 MI 53.62 KM
6000.00 MHZ
142.62 DB
1.33 (K)

38

48 58 76

SITE 2
159.00 FT
263.00 FT
422 .09 FT
159.08 FT

32,190 MI
435.060 FT
-8.17 DG

53 18

48.46
80 .16
128.63
48.46
51.66
132.59
-2.96

.DIFFRACTION OVER A SINGLE ROUNDED OBSTACLE

LOSSES L-FSPL SIGMA CONTROLLING PROPOGATION MODE
152.88 DB 9.46 DB 3.61 DB 20. % DIFFRACTION
145.60 DB 2.99 DB 3.89 DB 1. % DIFFRACTION
143.72 DB 1.1¢ DB 4.13 DB .1 % DIFFRACTION
142.41 DB -0.20 DB 4,31 DB .01 % DIFFRACTION
140.94 DB -1.67 DB 4.54 DB .0825 % DIFFRACTION
140.40 DB -2.22 DB 4.63 DB 001 3 DIFFRACTION
K=INF. K=1.33 . K=INF. K=1.33
DIST ELEV OBST CLRNCE CLRNCE DIST ELEV OBST CLRNCE CLRNCE
(MI) (PFTY  (FT) (FT) (FT) (MI) (FT) (FT)__(FT) (FT)
.00 400. 32, 0. g. 15.26 149. g. 278. 141.
p.04 4089, p. 32. 3l. 15.39 135. p. 292. 154.
.09 387. g. 45. 44, 16 .80 59. 0. 368. 229,
1.19 400 . 35. -3. -21. 17.44 1580. g. 277. 138.
1.22 400. 35. -3. -23. 17 .87 146. g. 281. 143.
1.46 399. f. 33. 9. 18.30 116. 2. 311. 173.
1.83 380. e. 51. 23. 19.29 48. g. 378. 243.
1.94 400. 8. 31. 1. 19.80 36. 2. 390. 256.
2.06 365. g. 66 . 34. 21.17 47 . g. 379. 259.
2.96 323. a. 108. 63. 21.77 47 . g. 378. 253,
3.69 349. g. 82. 27. 22.63 60. g. 365. 244.
3.94 3508. 2. 8l. 23. 22,97 175. 2. 250, 131.
4.10 380. 2. 51. -9. 23.87 100. g. 325, 212,
4.25 370. a. 61. -1. 24.64 g. 8. 425, 318.
4.80 3580. 2. 81. 12. 25.54 99. g. 325. 226.
5.57 349. g. 8l. 4. 26.27 158. . 274. 182.
6.21 349, g. 8l. -3. 26 .66 150. 2. 274. 185,
7.29 3508. e. 8@. -15. 27 .04 100. 2. 324, 239.
7.41 354. f. 80 . ~-16. 28.20 100. g. 324, 251.
8.10 253, 2. 177. 74. 28.76 183. g. 249. 175.
9.47 249, g. 180. 67. 29.49 200. 0. 223. 167.
9.56 219. 0. 210. 97. 36.18 2540. g. 173. 126.
10.89 250. 2. 179. 57. 36.74 249, 2. 174. 134.
11.70 202, p. 226. 160. 31.69 258. 2. 172. 147.
11.83 202, g. 226. 99. 32.54 250. 2. 172. 168.
12.99 199. g. 229. 97. 33.28 248. . 174. 173.
13.46 150. 0. 278. 144, 33.32 263, 159. -2. -0.
14.61 51. g. 377. 240.
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SITE IDENTIFICATION: ‘!INDEPENDENT HILL, VIRGINIA.

TERRESTRIAL PATH: ACCOKEEK - HOADLY

AZIMUTH FROM EARTH STATION: | 83.0 DEGREES
DISTANCE FROM EARTH STATION: |10 MILES
HEIGHT OF OBSTACLE: 125 FEET
(above ground)

FIGURE: 5 PATH SURVEY PHOTOGRAPHS
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- . | INDEPENDENT HILL, VIRGINIA
SITE IDENTIFICATION:

TERRESTRIAL PATH: ACCOKEEK - HOADLY

AZIMUTH FROM EARTH STATION:" @ 83.0 DEGREES
DISTANCE FROM EARTH STATION: 107 MILES
HEIGHT OF OBSTACLE: 140 FEET

(above ground)

FIGURE: . & PATH SURVEY PHOTOGRAPHS
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PATHLOSS CALCULATION
29INDEPENDENACCOKEEK 38 37 34 77 27 23 38 40 186 76 59 43
( 6000.00 MHZ)
SITE 1 SITE 2
ANTENNA CENTER AGL..oose 32.06 FT 9.75 M 155,086 FT 47 .24 M
SITE ELEVATION AMSL..... 400.60 FT 121.92 M 205.608 FT 62.48 M
ANTENNA CENTER AMSL..... 432.008 FT 131.67 M 360.90 FT 109.73 M
EFFECTIVE ANTENNA HT.... 32.80 FT 9.75 M 155.08 FT 47 .24 M
HORIZON DISTANCE..:vees. 1.6 MI 1.61 KM 24,19 MI 38.79 KM
HORIZON ELEVATION AMSL.. 440 .00 FT 134.11 M 435.57 FT 132,76 M
HORIZON ANGLE.-.-..-...- GOGB m 1.42 MR _g.lg DG ’_1069 DIR
RAY CROSSOVER ANGLE..... #.26 DG 4.49 MR
TERRAIN DELTA HT:eeeooss 171.21 FT 52.19 M
PATHLENGTH:eeooeoesacces 25.12 MI 49 .43 KM
FREQUENCY4eeoseecesees.. 6000.00 MHZ
FREE SPACE PATH LOSS.... 14p0.16 DB
K FACTOR (INPUT).ceceese 1.33 (K)
RADIO CLIMATIC ZONE.....ONE 6 CONTINENTAL TEMPERATE
TYPE OF PATHe.eeeesssse..DIFFRACTION OVER TWO ISOLATED OBSTACLES
LOSSES L=FSPL SIGMA CONTROLLING PROPOGATION MODE
164.95 DB 24,79 DB 3.59 DB 20. 3 DIFFRACTION
159.79 DB 19.62 DB 3.78 DB 1. % DIFFRACTION
158.31 DB 18.15 DB 3.94 DB .1 3 DIFFRACTION
157.29 DB 17.13 DB 4.97 DB .01 3 DIFFRACTION
156.14 DB 15.98 DB 4.23 DB .00825 % DIFFRACTION
155.72 DB 15.56 DB 4.29 DB .001 % DIFFRACTION
K=INF, K=1,33 , K=INF. K=1.33
DIST ELEV OBST CLRNCE CLRNCE DIST ELEV OBST CLRNCE CLRNCE
(MI) (FT) (FT) (FT) (FT) (MI) (FT) (FT) (FT) (FT)
0.00 400. 32. 8. g. 12.17 8. g. 397. 318.
p.10 400. 2. 32, 30. 12.69 g. g. 396. 317.
g.80 357. g. 73. 63. 12.89 2. 2. 395. 316.
1.00 400. 40. -11. -23. 13.73 -1. g. 394. 315.
1.97 400. 25, 4, -9. 14.24 -1. 0. 392. 315.
1.34 390. 0. 38. 22, 14.76 a. g. 3906. 313.
1.83 349. g. 78. 56. 15.28 3. 2. 385. 310.
2.29 370. 2. 56. 38. 15.71 33. a. 354. 280.
2.35 349. g. 76. 50. 15.83 29. g. 358. 284.
2.60 360. g. 65. 35. ’ 16.35 21. g. 364. 292.
2.82 349. g. 75. 43. 17.35 g. g. 382. 315.
2.90 325. g. 99. 66. 17 .86 0. 2. 381. 316.
3.90 300. g. 121. 79. 18.38 g. 0. 379. 317.
4.26 301. g. 119. 74. 18.90 a. 0. 378. 319.
4.93 299. g. 119. 69. 19.33 13. 8. 364. 308.
5.32 200 a. e 65. 19.93 7. 2. 368. 316.
5.85 299. g. 116. 60. 20.45 20. g. 353. 306.
6.01 269. g. 146. 88. 20.97 38. g. 334. 290.
7.00 2717. 0. 135, 71. 21.44 159. 2. 221. 1s8l.
7.04 277. g. 135. 71. 21.52 150. 2. 229. 182.
8.00 227. 8. 182. 114. 22.49 149. 0. 219. 188.
8.55 247. g. 166. 90 . 22.56 156. g. 217. 188.
8.59 24]. g. 166. 95. 23.55 155. p. 209. 191.
9.27 199. g. 206. 133, 24.07 194. g. 169. 156.
9.95 150. 8. 253, 17 8. 24.59 198. g. 164. 157.
16.14 106. 0. 297. 221. 24.71 208. 2. 161. 156.
10.66 58. g. 343, 266. 25.12 205. 155. -0. -a.
11.18 24. 2. 376. 298.
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I. INTRODUCTION

This report presents the results of map studies together
with field verified location data for the proposed Overseas
Telecommunications, Inc.(0TI) microwave system connecting
Rosslyn, Virginia facilities with Independent Hill,
Virginia facilities. Feasible paths have been evaluated
using 7.5 minute topographic mapping of the Virginia area.

Section 11 of the report includes a summary of results for
the three (3) possible system routings. Conclusions are
presented in Section III. Supporting Documentation is
presented in Section 1IV.
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I1.

1NCOAPORATED

This part of the report summarizes the results of map
studies and field verification of existing site/tower
locations. It has been divided into separate sections that
identify the paths that would be needed to achieve a
workable system based on the number of repeaters and
frequency band to be used.

At this stage of the project, no detailed frequency
interference analysis has been performed. Reference to
frequency bands of operation in the following paragraphs
refers to path profile presentations only, including
associated path clearances.

Direct Path: Independent Hill - Rosslyn

The field study confirms that a single path from Independent
Hill to Rosslyn cannot physically be achieved because of
taller buildings around the Rossliyn site. Therefore,
several other possibilities have been studied and listed
below.

One Intermediate Repeater Possibilities (Section 1)

Two possible repeaters have been determined: WETA (#9) and
WAVA (#10). With reference to Exhibit 1 in Section IV,
Support Documentation, the longer paths, approximately 25
miles, between Independent Hill and the intermediate site
area if operated in the 11 GHz band could seriously degrade
overall system reliability because of excessive propagation
outages due to rain. If these paths were operabie at 6 GHz,
then a frequency tradeoff study would be required to
determine compatibility with the proposed "C" band
Independent Hill earth station.

The two routes that appear feasibile from map studies are:

Route #1
Rosslyn - WETA (#9) Path No. 1 11 GHz
WETA (#9) - Independent Hill Path No. 2 11 GHz
Route #2
Rosslyn - WAVA (#10) Path No. 13 11 GHz

WAVA (#10) - Independent Hill -

Two Intermediate Repeaters: Two Paths Common Carrier, One
Path at 23 Ghz With Optional Land Line (Section 2)

Five routes have been determined using two intermediate

repeaters. Each of these routes consists of two paths in thﬁd///

\
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INCOAPORATED

common carrier band and one path at 23 GHz with optional

landline. Refer to Exhibit #2 (Support Documentation)
The routes are as follows:

Route #1
Rosslyn - WETA (#9) Path No. 1 11 GHz
WETA (#9) - Prince William
Co. Ind. Hil1 (#59) Path No. 3 6 GHz
Prince William Co. Ind. Hill
(#59) - Independent Hill Path No. 4 23 GHz
Route #2
Rosslyn - 13 North
17th St (#1) Path No. 5 23 GHz
13 North 17th St. (#1) -
WVT (#58) Path No. 6 6 GHz
WVT (#58) - Independent Hill - 23 GHz
or landline
Route #3
Rosslyn - 13 North
17th St.(#1) Path No. 5 23 GHz
13 North 17th (#1) -
Butts Corner (#52) Path No. 7 11 GHz
Butts Corner -
Independent Hill Path No. 8 11 GHz
Route #4
Rosslyn - Oak Lawn (#24) Path No. 9 11 GH:z
Oak Lawn(#24) - WVT(#58) Path No. 10 6 GHz
WVT(#58) - Independent Hill - 23 GHz
or landline
Route #5
Rosslyn - Oak Tree E. (#20) Path No. 11 11 GHz
Oak Tree E. (#20) - WVT (#58) Path No. 12 6 GHz
WVT(#58) - Independent Hill - 23 GHz

or landline

Three Paths Commo

This section shows routes consisting of three paths common
carrier, and two intermediate repeaters. Refer to Exhibit

#3 (Support Documentation).
Eight routes have been determined and they are as follows:

Route #1

Rosslyn - WAVA(#10) Path No 13 11 GHz
WAVA(#10) - Sandy Run(#48) Path No 14 11 GHz

Sandy Run (#48) - Independent

Hill Path No 15 11 GHz

Carrier

~

/
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Route #2
Rosslyn - WETA(#9) Path
WETA(#9) - Elgin Corner(#51) Path
Elgin Corner - Independent Hill Path
Route #3
Rosslyn - Silver Hil11(#62) Path
Silver Hi11(#62) - Bethel (#47) Path
Bethel(#47) - Independent Hill Path
. Route #4
X Rosslyn - Silver Hi11(#62) Path
Silver Hi11(#62) -Lorfax(#61) Path
Lorfax(#61) - Independent Hill Path
Route #5
Rosslyn - Oak Tree E.(#20) Path
Oak Tree(#20) - Lorton(#45) Path
Lorton(#45) - Independent Hill Path
Route #6
Rosslyn - Oak Tree E.(#20) Path
Oak Tree E.(#20) - Gunston
Heights (#46) Path
Gunston Heights(#46) -
- Independent Hill Path
Route #7
Rosslyn - Oaklawn(#24) Path
Oaklawn(#24) - Lorfax(#61) Path
Lorfax(#61) - Independent Hill Path
Route #8
Rosslyn - Oaklawn(#24) Path
Oaklawn(#24) - Gunston
Heights(#46) Path
Gunston Heights(#46) -
Independent Hill Path

\_

No
No
No

No
No
No

No

No

No

No
No
No
No
No
No
No
No

No

1

—
~N o

18
19

18
21

11
23
24

11
25
26

27
28

29
26

—t d e
— o

11
11
11

RS Ly p—

11
11

11

\

GHz
GHz
GHz

GHz
GHz
GHz

GHz
GHz
GHz

GHz
GHz
GHz

GHz
GHz
GHz
GHz

GHz
GHz

GHz
GHz
GHz

/
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CONCLUSIONS

The Rosslyn location is located such that a direct path
between Independent Hill is not possible.

Taller buildings surrounding the customer locations in
Rosslyn limits the establishment of microwave paths between
150 degrees through 260 degrees referenced to true north.

Three (3) different system routings are proposed in this
report. Each routing proposes the use of repeater location
between Rosslyn and Independent Hill.

It may be necessary to utilize the 11GHz common carrier band
because of existing Earth Station wuplinking facilities
between Rosslyn and Independent Hill which could adversely
effect 6GHz band operation. The 11GHz path lengths between
repeaters should be kept to a distance of 10 miles. Paths
lengths longer than 10 miles in the 11GHz band will be
subject to long outages due to rain which will affect the
overall system reliability.

Based on the above two (2) or three (3) microwave repeaters

will be required if 11GHz is employed. One (1) repeater
will be required if 6GHz is employed.

/
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EXHIBIT #1

WAVA (#10)

38°53'#4" ROSSLYN
3708047 38°53'41"
€Lv. 390'AMSL 73° 04_n|qn

ANT. £ 220" AbL (To ResSLYN) ELV. 10 o AMSL

AnT. & 5 ARL
BLDG. 140' AGL

wETA(#9)
38°53' 24"

?_10071550

ELY. 365 'AMSL

ANT.& 215'AGL(TO RoOSSLY V)
ANT.¢ 265 AGL (TO (VD. HILL)

poT TO SCALE !
3¢°3% 35’
330 2% 23"
ELV. 402 AMSL
AnT.¢ 225 AL (To WETA #9)

NOTES @

ARE OnLY TwoO P05 1 BLE REPEATERS THAT will woRK FAeM R PATH sTarnDloivT: 3
THEAE .
ETA (#8) AvD WAVA (¥10). HowevER BECAUSE OF FREGUEMCY (116H2) AND PATH LEMETHS,
w .

RELIABILITY wilL BE PEGRADED.

' ' ' RASSY AREA
\WDEFEVDENT HILL SITE 15 An L - SHAPED (APPRox. 400 x 300 x ©00') CLEARED © ;
EnvCLOSED BY A FEMCE LivK FENMEAND BOUVDED OV ALL SIDES BY DECIDUOUS TREES - .
THE SITE 1 Anv ABAMIONVED Commun/iCATIONS FACILITY WITH A B0’ x 30  CLONCRETE BLOLK EULDING.
THE AREA SURROUNDING THE EUVILTING 1S EAIRLY LEVEL WITH A GEMTLE DOWNWARD SLOPE TO tHE NOA™M.
THE AREA 1S SURROUNDED BY QUAANTICLO MARNE (ORfS BASE.

PATH BETWEEM ROSILYN AND WETA MAY wolY v 713 GH BAMD .

~ HE R ELEVATIoNS RAE PRELIMIVALS
ALL gUILDING | TOWER Ht\bLﬂ'S) GEODETIC WOADIVATES AnD GQROUND
AnD SUBJECT TO CHAVCE .
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guTTs CORNER (§52)

38°43' 13",

I3°19°4% T

ELV. 440'AMSL

Awtg J28 Do
. o' A6L
A u3 15‘! " o™i

13 st.)

ELV. 402°' AMSL
AN ¢ 100' AGL (o AN wiLL)
ANT-¢ 145" AGL (ro 8 OAVER)

WOTES:

THE SYSTEM DESIGV.

NI ” ==

AosSLYN
WETA(#9) 36°53 41"
38°53'2‘\. 1.‘00*“q‘
W0 . 100' AMSL
BLV. 365' AMSL ELV. 100°AM

. ANE 4 5'ARL (Y0 OAKLAWN)
225" AbL (T rossLin) ,

by 235" Ao (0 Mivc. want) ANT-§ S" ARL (1D OAK EE EAST)

avt ¢ ANT- 4 S'ARL(TO WETA)

13% vorrH 13 sT. Q)
38°s3'33%"

33°04' 26"

ELV. 100' AMSL

ANT:¢ §'AAL(TD BuTTs WANGR)

AV ¢ S'AL(D wvT)

(P

s 0K TREE EAST (#20)
389408 12

36° 58' 54"

§LV, 225 'AMSL

ANVT. ¢ §'ARL (D RoSSLYN)

ANT. ¢ 100'AGL (T WVT)

Doy
CAKLAWN (# 24)
38°46' 247

16°53' 33

ELV. 245 AMSL

AM.¢ 90" ACL (To RosSLYN)

ANT. 4 Q0" AbL(To wvT)

w VT (#58)
39° 33" 42,

33° 26" 22

gLV. 390' AMSL

ANT-& 300'AoL (10 OAKLAWN)

NOT TO SCALE !
A, ¢ 330" AL (To 13™NoRTH #¥sT.)

THERE ARE E16UT POSSIBLE LOCAL BUILDINGS LOCATED NEAR 1200 WiLSov BLVD. THAT MIGHT LEND THEMSELVES ViABLE TOo

THERE ARE TWO SITES LOCATED MEAR IWDEPENVDENT HILL SITE THAY ARE ON GOVERVMENT LAVD AND wWiTHIV OWE MILE, ANOTHER

SITE 1S WiITHIA 1.5 MILES WHILE THE OTHER 1S WiTHiv 2.5 MILES

To CHANOGE.

ALL BuiLsInG ) TOWER HEIOHTS | GEODETIC CooRDINATES ANVD GROUND ELEVATIaVS ARE PRELIMINARY AND SUBJIECT
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EXHIBIT #3

PAGE 1 OF 2

T NVDEPENDENT
HILL
38° 33'35"
¥ 23 23
ELV 402' AMSL
A'\"'% 145 'AGL (10 SAVDY Ruv)
ANT.-@ 145" AGL (TO ELGLIN CORVER)
AnT-¢ 160" AGL (T2 BETHEL)

ANT.¢ 215 AGL (T LoATON)
AnNT. 290!
mg. ﬁ‘ifuu.)f To GunNSTON

ANT.¢ 135" AGL (To LOREAX)

ELoiv CoRNER(ESY)

39°43'18"

33°14' 45"

ELy 439'AmMSL

ANT. § 150’ AGL(To WETA)
AnT.4 125" AL (To wo. WiLL)

GUNSTON He|6HTS (H46)

387417 16"

3% 13 06

ELV 230 AMSL

ANT.4 130" AGLI™ OAK TR EAST)
ANT. & (38 A0L cauny} To 1P HIL

ANT-¢ 95! AGL ( To oakLAwN)

Sitver WL (Bp2)
36° 50, 53,

36°59 10

gLV 290" AMSL

AMT.4 135 'AGL (To RoSSLYV)
ArT.Y | So' AGL (T BETHEL)

ANT-4 14S' AGL (To LoRFAX)

q: 3 M t, (“(’HE)

HEIGHTS

savoy Run (148)
38743 26"

I3 "

ELV 310! AMSL

ANT. ¢ 130’ AGL(T0 WAVA)

AnT.4 226" AGL 70 1o, HIL)

BETHEL
38°34' 22"
33° 13 4"

ELv. 240' AMSL
ANT.¢ 18 0' AGL(TD SILVER HiLL)

ANT.{ 200 AGL(TO M. HiLL)

OAK YREE EAST(H 20)
36° 48 12"

33° S’ S4

ELV 2Ss'Amst

AnT.d 5 ARL{To LoRTON)

RossLyn
38°53' 44
\*;004_1 'qll
ELV 100'AMSL
At ¢ S ARL (D Suver wiw)
S' AL (T WA VA)
5'ARL(T weTA)
$' AR (Jo oAKLAWN)
5' ARL (10 oA TREE tag

NOT To SCALE!

ALL &uiLDING TOWER HEIGHTS

GEODETIC CooRDINATES , AVD

(ROUVD ELEVATIONS ARE
PRELIMINARY AND SUBJECT

AT
38°42' 01"

TO CHANGE .
LORFAX {
38°43' 15"
214 45"

ELV 295' AMSL

ANT.¢ 135" AbL (1o Sives HiLL)
ANT.4 V1S AGL(To dxLawN)
ANT.¢ 110’ AGL (o 1¥D, HILL)

wWAVA (H10)
38° 53 44"

I31° 08’ 04"

gLV 3Q0'AmMSL

ANT.4 100" AGL (To Sanvay RUW)

AvT.q 220'A06L (30 Rossira)

OAKLAWN(H24)

387 46" 247

+6° Ss¥ 33

ELV 245'AmsL

ANT.{ 95" AL (TO LORFAX)

330 14" 43"
ELV. 230  AMSL
ANT.& 180" (To oAk TReE EasT)

ANT. ¢ 195" (1o wD. HiLL)

WETA ]gg )

38° 53'29"

+3° 03 55"

ELVY 365' AMSL

AWT.¢ 1S AGL(T0 ELeIV WRVER)
AnT-¢ 225 AGL (0 RoSSLYV)

AnT.¢ 10S' AGL(® GUVSTOV HEWGHTS) & o7 ¢ S AGL (T0 GUNSTON HEIGuTS)

ANT-& 5'AdL(T0 RossLyw)

AvT ¢ Qo' AGL (Te Rossiyas)
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PAGE 2 OF 2

NOTES :

RossLYNM (1200 WILSON BLVD. | Rossuvw)

THIS 15 A TWELVE - STORY BVILPING WiTH A SMALLER MEC(HAMICAL LEVEL ON THE MAIN ROOF.
THERE ARE SOME SMALL OMWNI ANTENNAS | A PORTABLE MILROWAVE STATION , AND A SIVBLE SMALL GAID
ANTENNA ON THE MECHANICAL ROOF. THIS BUILDING IS SUAROUNIED BY OTHER TALLER OFFICE BUILDIVGS.
THE ROSSLYN ComMUNITY 1S OV THE EAST BANK OF THe POTOMAC RIVER ANMD HAS HIWLS TO THE WEST
AND SOUTH AND WASHINGTOM D.C. TO THE NORTHEAST.

OPEw ViEW AREAS FAOM THE RooF ARE FROM APMOXIMATELY 245 ° To 230% 340° To 80" ; avp From 120° D145 ¢
THE OFFICE QUILDING TO THE SourH | 1F01 FT. MEVER (#8) OBSTRUCTS APPROXIMATELY ©0° OF THE VIEW AMGLE

10 A BeARING OF + 205° TRUE. THIS BUILDING 1S ABOUT 40 FEET HIGHER THAN THE MAIN ROOF.
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IV. SUPPORTING DOCUMENTATION
D. SITE TOPOGRAPHIC MAPS
E. SITE LOCATION MAPS
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